The traditional method of providing postoperative analgesia is with intramuscular opioids. However, epidural opioids have become increasingly popular. Morphine is currently the most widely used epidural opioid for postoperative pain control. Epidural morphine produces excellent analgesia but the incidence of pruritus is high following administration in the patient after Caesarean section) Furthermore, epidural morphine has been reported to be associated with reactivation of the herpes simplex virus labialis (HSVL) in the post-Caesarean section population. 2'3 The mechanism of viral reactivation is unknown but may be caused by a skin trigger mechanism (i.e., scratching). 2 In addition to morphine, three other epidural opioids (fentanyl, buprenorphine and butorphanol) have all been reported to be effective in the management of pain after Caesarean section. 4-6 However, we are unaware of any study which compared the incidence of pruritus among these drugs. This doubleblind prospective study compared the incidence of pruritus associated with epidural morphine, fentanyl, buprenorphine, or butorphanol administered to post-Caesarean section-patients.
Methods
Institutional Review Board approval and informed consent from each patient in this study were obtained. Sixty ASA physical status I or II patients who had requested epidural anaesthesia and were scheduled for elective Caesarean section were studied for the incidence of pruritus following epiduml opioid administration. The patients were randomly assigned to one of four groups each consisting of 15 patients. All patients were prehydrated with 15 ml. kg -1 IV lactated Ringer's solution prior to establishment of the epidural block. All epidnral needles were placed at the L2-3 or L3-4 interspaces using a loss of resistance technique with air and each epidural catheter was advanced 2-3 cm into the epidural space. All epidural catheter placements were done with the patient in the sitting position. Preoperative medication consisted only of 30 nd of sodium citrate. Patients were excluded CAN J ANAESTH 1989 / 36:4/pp388-91 from the study if they had a history of pruritus within one week of surgery, had taken antihistamines or steroids within one week of surgery, had urticaria within one week uf surgery, or had a previous history of HSVL.
Each patient was placed in a left lateral supine position un the operating table after the epidural catheter was placed. All pati~rtts received oxygen by nasal cannulae at 3 L' rain -1. The blood pressure, respiratoI'y rate, skin temperature, oxygen saturation and ECG were monitored. All patients received 0.5 per cent bupivacaine without epinephrine in incremental doses until at least a Ta sensory level to pinprick was obtained. Immediately after clamping the umbilical cord, each patient received, in a double-blind fashion, one of the four study solutions through the epidural catheter at an infusion rate of 2 ml. rain-I: Group I: Received 5 mg (10 ml) epidural preservativefree morphine. Group II: Received fentanyl, 50 p~g (1 ml) diluted with 9 ml of preservative-free saline. Group III: Receivedbuprenorphine,0.3mg(lml)diluted with 9 ml of preservative-free saline. Group IV: Received butorphanol, 1 nag (1 ml) diluted with 9 ml of preservative-free saline. The patients were questioned at 1, 3, 12 and 24 hours by a blinded independent observer for the incidence of pruritus. All patients were included in the study until they requested analgesia for postoperative pain. The duration of analgesia was defined as the time of study drug administration until the patient expressed any pain (a score greater than 0 on a 0-10 verbal response scale). Pruritus was scored 0-1 (0 = none; 1 = mild to moderate, requiring no treatment; 2 = severe, requiring treatment). Pruritus was treated with 25 mg diphenhydramine IM or 0.1-0.2 mg naluxone if pruritus was severe. All interval data were analyzed for normalcy of distribution using a Shapiro-Wilk W statistic. Depending upon the results of this analysis, intergroup responses were compared using either a parametric or nonparametric one-way analysis of variance followed by the appropriate critical value test for multiple comparisons. The complex chi square contingency table was used to analyze qualitative data. A P value of 0.05 was considered to be the minimal level of statistical significance.
Results
There were no maternal differences among the four groups (Table I ). There were no differences in the volume of bupivaeaine administered or in the duration of surgery (Table II) . Groups I (morphine) and II (fentanyl) exhibited statistically significant more pruritus when compared with Groups III (buprenorphine) and IV (butorphanol) ( Table III) . The duration uf analgesia was significantly Values are means _. . x-SD. n -15. There were no significant differences between groups. longer in the morphine group when compared with each of the other three groups (Table llI) . Pruritus was severe, requiring treatment in eight patients (88.9 per cent) who had pruritus in the morphine group and five patients (71.4 per cen0 in the fentanyl group. Diphenhydramine alone was efficacious in relieving pruritus in three patients (37.5 per cent) in the morphine group and two (40 per cent) in the fentanyl group. The remaining patients who complained of pruritus required naloxone treatment. The patient in the butorphanol group did not require treatment fur pruritus.
Discussion
One of the advantages of epidural opioids is that the duration of analgesia is usually longer than that obtained from equal doses of parenteral opioids. Three opiuid receptors (mu, kappa, and delta) exhibit antinociceptive mechanisms when activated by drugs administered on the surface of the spinal cord. The mu and kappa receptors are both effective in modulating afferent mechanical and chemical noxious stimuli at the spinal cord level, while delta receptors appear to be most effective against thermal stimuli) Morphine and fentanyl, both agonist opioids, have a high affinity for mu receptors, s'9 Butorphanol, a mixed agonist-antagonist opioid, has a higher affinity for kappa than for mn receptors. 9 Buprenorphine, which is a partial opioid agonist, possesses a high affinity for mu receptors with low kappa receptor affinity, l~ However, buprenorphine is reported to stimulate a small percentage of kappa receptors, i t Central nervous system opiate receptors are thought to be involved in the perception of pruritus because the opiate antagonist naloxone has been reported to reverse the pruritus evoked by epidural morphine and because plasma histamine levels are not elevated following epidural morphine administration. 12.13 The observation that diphenhydtamine relieved pruritus in some patients in both the morphine and fentanyl groups suggests that there may be more than one aetiology of pruritus following epidural opioid administration. Our results demonstrated that the opioids that stimulated kappa receptors following epidural administration exhibited significantly less pruritus than pure mu receptor opioids administered in a similar fashion. Furthermore, Naulty et al. reported that the addition of butorphanol to fentanyl administered epidurally to patients after Caesarean section significantly decreased the incidence of pruritus compared with fentanyl alone. 14 The reason for the decreased incidence of pruritus following the epidural administration of mixed receptor opioids is unknown but may be related to kappa receptor stimulation.
Of the synthetic opioids studied, epidural buprenorphine provided the longest duration of analgesia with no pruritus following a single injection. It is uncertain whether or not scratching the skin can cause an HSVL infection. 2 Furthermore, we are unaware of any studies which associate other epidural opioids with reactivation of HSVL. However, at present, we believe one should attempt to minimize the incidence of pruritus in any patient with a history of HSVL. Herpes simplex encephalitis is an uncommon disease but it can be associated with severe morbidity and high mortality. Is Most often it results from reactivation of the HSVL virus.
In this study, we reported that epidural buprenorphine administration was not associated with pruritus. Other authors, however, have reported mild pruritus with an incidence not significantly different from a control group following epidural buprenorphine in the postoperative CANADIAN JOURNAL OF ANAESTHESIA patients. 16 Gieraerts et al. reported that patients who received IM morphine and who had a positive history of HSVL did not report a recurrence of the disease postoperatively. 3 In the post-Caesarean section patient with a history of recurrent herpes simplex virus labialis, a more conventional method of providing analgesia might he considered an alternative to epidural narcotics for postoperative pain control until further information is available on the association of HSVL reactivation and epidural opioids. 
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